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a** 

& SSS GaP (code-excited linear prediction; B.B a^ OB*) sS SEIM £01 Q. 

mm, e irss pxib es mass shjsj celp sass^a cm celp sass sewi^ atm 

□xii sic -as a^s, &tiei si psii ^a as- oHSEisnoiaiHiAi aetrasQ. 
ura brial athsa si'^i sss sTamsAi aye ssh #aa= m^m §sm^ 
a ssoi mwiack ess B^si assimii pxiitwfoi altera, §ehhj 0^3 atra 

SUM SSefeQIS 64 kbps 3 S£S| L-B0IEI EiiOie^ HfiSfD- HaU, aiSO 33, a 

*, »-^£!7ioiAisi.nttflor«4s^'Btt t*4S.B«L aoia aoissi eath.ztee &sir * a 

erasi-aa arasi snou &na joeHiiaBfr.M'KrfiBJH Mtt-sr**^ ?mm *ngoh~ &x\m 
s& aaoBi- ho-. ■oia« a^s ess :*^*km bhih nKKnass *sws gas, 

S a& dUU-ITS SUB SSI 4£!Eli= DKKliaBB AfSoHM «SS XHtJSsFzr 01^012 

a. ess, ot=iBEKiia*»-3iis»te«&/Ba2i=ii«a uhoihck oi m-EKJiass *m 
2|"-aibs ais*eisoi wt aatrp. 

a^ Ms| ?IBJ H9 £01121 3QSS3!I Ah©g£! MS aPSOIIAI MffiSjSS AFSEIH £01 

ck dia^ ^iss a^ gs ssss^a -W\ asss mm n a 

sswai s-seixi s>s ^sejs siasmu-.- 01 7i#H a^eis an oo« bb= si-ti 

ggSi aa Stf£S.«n 4SSBS' W«TP.- 01 El*]- M§ Sff2| 39 iniaBSI gj 0||£ 1988 
a. Proceedings of the Mobile Satellite Conference OflAL Thomas E. Tremain §011 °|** ^£ "A 4.8 
kbps Code Excited linear Predictive Coder' Ofl ?|XH9D| SiQ. 

fiaQSI 7ISS, PXISsfS eS 8431 UStJ" B2H 21 El @ @ A| . ( redundancy) B 2^ Xil^H^h 

Ol.WStilM MOIM 8W»= 20IQ. Berate,. 83 S ^ SIjU- &|2|-Ba9 g*Hffl ^ 

t> 37rCshort-terra) E|S@AL 5! SCHSI agM 2|«-S7| EI@@AI (long-term) B 3*=P. CB.P 

aaoi>d&,-o[aeB^BB/2'}H2i §a ^, e^i i^an (foramt) sei a §?i m xi nan sish 
aaatra-. wEf.oi EiesAitw hitisis, ^i^ei uaw ^ 7^ai°h se^sAi 5 
aair 4 sin. eiaatcj. 

? LPC (linear predlcton coefficients) ^E1' g §7;|E|0| EK§|^ t[L[S\ mE\^ MS H^2J 

y\ wmm $®$ta. mn heiei- urn e^ mm°\ &?\ mmm ^tj^tch. 

01 1HBB Oj?|AI?10t BUI, MS DJSOI ^ 2 7H°1 §E1BB OPIA^IS 3?0B, 
(codebook) LH°I SS SJa D1I?I E^BSOIIAI CHh K^OI gEH^J MS (Hi 7hS ^S^F^^Il ^§t^^ 

.^B«a. om sdi a^s nieraiEigs (?) lpc sei, (2) m«-Ba. ss O) se^ oi^i 

(excitation) 2HTS 3 ?HH| t^Ofl H» : 30|Ch 

0| AI^US 53101 (102); Xia (104)/ S! PSQ (106) B-S*ffi}Ch xHH (104) S M^l XI BS 

DHa ea ^ sip-. . aa ,no2) ^ twias mss ^dsm. ©«ei igti uerh^ 
araiasa ^^m, oj nemiEiMg ^ him ^mshs -.gBaaBHM (104) a^o. 
paa (106) s x»y ciM) : -s*a -uiM-:^HB ^amn a ^aa him ^eejoj o TO i§ii 
oig^ra es u^s awaech 

celp p^2i ais pM jessboi skkr-A»siji siHK celp ssa es ^hi ss^^^ 
psaspi «»ior, pad (io6) ^ n es afta aaAia ejsa cio2> si- sav celp &w ( 
sfif. a sa a 2B siD.B AfstHot era; ais ps ^lp ssbb M^n~ #a ai^hboi es 
aoiaB s^oih n §s ass §!-li-2| cbj> la sshi^ei ps cb_p a 
swsife-aoi gf y^ofD, 

01 at!" S&Ofl tHtl- SfflSI ae gf^S (tandem) SX|E|01 HD. £ 2 £ Sq 

CELP S5SHS¥E1 CELP Sa^S S&A|?|~ eh @ ag -AI^S . (200) °J g^SOlQ. 01 A|^ 
U£ gjq CELP 523 PSP (206) S CBJ 52S 2!aP (202) IB SSJtiHK CELP 5a P 

ap (206) sFusi cap sa (oi*. 'gj^ 1 saoia sr) s Xi-goi-oi eiaaa gs as (01°, 1 
a^vasEKti-) b ^>a*ip. pap (206) ,:s a^.asB ciassi-oi es a^a ^s^ck 

celp sa eiap (202) & paas es ass ^a*m, celp sag kmtm ois 
eiasohoi sa£g §^ a^s *«AiacK oism se^^j ass p^si ejap 

gfgg CELP7IS!--CELPI7|g!- (CB-P-based to CELP-based) SSP M^l «« S S-»0IP. 

01 safe, gs u^ioii cHfj" ses§-aa m^mm celp sa^s^Ei celp sa^s 

H«HM-«BI.S=ffiM-Ba K4BB.B«A|?|« ujgoia S©^L ^ §S SH^Oil CHB^fe 

a:^ iqa a an^ i&EraiEiBg.aei celp sass^a celp sa^s e&sra b^ ma a 
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IT[£|-D|EiMs £I3A|?lrr 0\J\ DJEffll&l StfflQ. 5S°H EI-EI-OlEi BS7lfe, H 

^ 3i°H I]E12| SI ?m CELP SH SOiS^Ei g£| CELP 52321 fil fiQS Sbl 

ams aa £□ ^ehei, ^ iSoj-M sei 7ii^g2j Eta woi±g gjq celp ssasi wioi^s 

^E1 g^3 CELP 5283 EtS IHO|££ abflgSrzr EF2 HQ|£ gHiEIg SttCO. 

3 8B&i EH^lBJ 2SBS gEt Tll^gg BW CELP £3d£S^E1 g^ CELP 55t!^S ff&AI^I^ 
971, 3 a e 4I5 MI2I2I Klfl SI lEq -EtEKllEIM CELP S3dH^¥Ei g^I CELP S 
&A|^l= 9711 g SSHSCh 32^§ I! El Tll^gg a»AI?lrr 9711=, S^ghe §Ei 7U4*gg B 
^ CELP -5SaSS#H g^-. CELP=aaSS"HSA|?l= 9«/BAh 70*gSI £0)g HB| CELP 552 
Si SBI fiBS"¥E| g^ CELP 55321 SI aEIS'HBIBWS 9711, 3 Sj&2| Tll^Sg £:£«!|MB & 
(LSP; line spectrum pair) 2§ g*hA|?lrr H ^2 r 2J 7tl^g2j E}g|B0OI£S aej CELP 53d Eh 

S -WIOI^S^Ei g*TCELP 5SS EFS WOliS. aBISSfe 9711, a H 1^21 Ttl^gg LSP 5SS^S¥ 
Ei g^j CELP -HSAIS g^ 5^oje ^Ei Tll^gg £32A|5?lrr 971)11 5StJ-0h HI x| a 

ie^ BjEraiEigg ^^ai?i& 97ii^, msi a se^i neraiEigg afsskm msm tt&tm 

EB!'d4« WMA0l = 9711/ a EBS i!H a g^ S5ETS 7144* A»«KN g^ ffl*l 9 3E^ 
E^Oiagg a4!*fe.97||g S*f*fCK 

s irs2i oias.Bfl.-aa sshhi siai s^ opieis s« 21*1 sshj xmm w?\t*0£a saok 

gat!- ^S7F E3 a«is mt» mmtt^&m uekHw E9g -ssskm #/di« «s«issml b 
■asii-^a.; ^ a oiasoi 13^ smuach 

S I S Bflft-tlXTIIS^aSI/a* 2 0395^ A|±S2| g^s, 

E2c CELP 5S££¥H g^ CELP 55B££ BS-AI3I& B!S 3S AI^S2| M^E. 

S 3 S CELP □ 301 2J .g^S. 

E 4 £ CELP 3Q|2| gss. 

E. 5 £ B WS2| n fiAIOOWl CKf CELP .7IBNCBP 71*" fiH?! gl»g SSi UERHrr § 

S 6 S CELP 7H1MXLP 7IEf .M3Q 03! S£»7|g LhEfLH rr S. 

E 7, 6 a 9c B ITS?! S ttAlNH-ttHI 5a°J§ ErBFOlEi -B»?|2l g^B UEKHzr 
S :10 S B BTS2| a ^A(O)IOi) EUM OPI KFE^EI S&?|2| g^g . UEKHfe gS^»M. 

S 12 zr 0171 DjEWIEI - □ TJjMISWI LiEhtSQ... 

s 'irasi unf^t!: ^Aioai 4^*i ss^ch *g 9711, a mxmm «i8«wa 01 
9ai BiAme! aoia. b aasi ai# a m*m mmm ari2 as 9711, ^2, a 

HH^IftS MAIW .4? -atK B SSS Mt£ a 73^- ggEI S3 Al^Ugg Sfe^Frr a 

g<y Ai^ngofl ai-si * aa.. a» Aiui^g cdma ?a *r<!+ gd ai^^moii h^si^i- 

B, SSS 2 7RI ■■«Sea..: 9^1. CELP 301 a CELP Q3Qi Sii^fe CELP 3^ 

(codec) (HI CH^H flatfO. QSSS^ UHT^t*' SAI01IDII WE Iia"H»7l» ^S^j-OK 

UrB^ltr ^AIDllg SWI, 9W S 1 2| (BIAR2! CELP AI^HSJ ?t?g SSthQ. 01 ^ 

DIIAlur, CELP 30| (102) rr ^(Hl 2|*> MMtm §S °I3^Q, 01 S"g(H3 

hfei-ai= .sa.ieraiEigsi 7h& awss Tiiiw^ eraoii qb EhEroiEigs Aitg^rswi 
2ito B4- ^ y>^^s astia. mf>\, lpc tii^ms tf-AtMsi g-s^g "gWM ^s^a. 

H ^(HL LPC 71|4*g gEiOD S^tMIK D. m\, \JU\X\ EI-EmiEig(3SM °]e]^, 3E 

n Tiiei, m»-EHai a :m» tusdsi ■.?»a«oi : -5EarB:iEia-»rai abeich- 

n ^wi, iisg ^siy {ysaf Him^hOj ucdai i&EfoiEigsi ym&mg ch^ 301 

CELP (Code Excited Li near Predictive) 01 30) 

0I3S lr§S> OI0IE1 EH?igg 9®IS^ 971L HfEmiEIgg U|gf7J»fir|-& 971L a 01 K[ 

EmiEigs^a m& M=?gttz 97«g stitro. K^miEigg ArS^hra, iras ie 

S 3 = CELP 01301 (106) £J gssOIOK CELP 01301 (106) rr 3E^ (302), 3S^ 7il°!V 
(gain element) (304), .fflfl DEI (306),.SSBe §Ei (308), 5^§E1M Stlt^OK 2J- g^2j 

iggfi §Ej (308) (LPC&S gEIEHlS *h) rr S^2| 01 a Sgg SSSorrz £5 

2*1 * aa/s« a9i:fiEiaoii saa seh sasi-sa ?ii}^ehi sa ^nk^g 7raa. 
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52^1 BB (308) 

2| «EH2| C| 731 HEIQICr. 5SQ|E (308)2] 7j]4 (a, ■••a 0 ) = DEI 7fl^> E^ 

lpc tii^ei- eo. 

Hl» SB (306). £ MSOI ^Eltffi^ S2.HHI MS 3E (cord) gS^Ei 5?aEI = ??|3|2! 1±§B 

s^ier afoisj Hidti 6tts»M sloe iraaa. ±E|g r a msj qiim~, •io«r wiai£ o 01 

H, 'day" OflAlfe A 01 QK ggOl ^ElfKIXI Sfe B2HHI, El*! I'EI^ ?|ga|£S gje|g e3A|?| 

arii astia. ^astEin s# es s^sj §g xisoiiai sn §7\m 

7t°mSi^W -fcE|affl3a 'SS| OflBS, «2r SUAK3I2I ^Ofl 2|*| VSEI& 'these" (HI 

Aife-TH 01 a,, ora -fl^a.saUAWia .4**01 21a ««eis 'shuttle- 011 ais ff oiu-. ma hei 

(306) 

21 *!EH2| zmm SE10ID1, Ol^lAi, b : S SE181 Kl xl TilSJ. L S I!Ei2J EIXI EHUEh fcKK 

3EH (302) £ £E|$raX| of« gSLH2J ±a£a SMS SHiJor= 2 a £E|£ r a ggoj §g 3 

Eg2| Gfl^l (excitation) 'S-azW HH2 S§ S . SSW, 3Eq SIS 9s 

00 '2|*I' DlaBEK' 3E^ (302) S *!E1SEt Sfe QldlH SIEBB WBtm. 3E 
^ ^Eiii 3EM 2J9!A I Ofl CQ-ELh fl«|i*CK 7il2i¥ (304) ^SjS 3 EH *!E1B 3EH 702! 
»ErOIEt (6) (HI DJfih ^MfflStfO. 3E^t (302) S 7il°!¥ (304) B 5OT 4= 2iQ. 

2J ;»^S 3E§f wjEIEFtha.: >il°]^ (304) ~ MB BOTSS7I3AI 4= 21D. 

SiMgEi (postf liter) (310) ^ 3E£UH2| MW\Ei ?mmk mt M SI 2£iBfi 

■«#Sr' *r=HI ArSSD. 0|Ei*h 2T^£, *<s Ajs (HI U AIM CH^MOilAi^ ej*ilf 

4* SWISh € di WIU*IB ?rAI= ^Er^ GMBOlAife 21 *IIf 4* SQ. 0|E«* ^22] 0]g# 7\ 

mh s^msei (310) = g^wioii gfi*W:SS ?D* H*iwi-a as sss ^2 2\*a%\?\ 

W-Sfltt ?Ir^ SSKHI □ SgS S^aa thCr. OlElfcr S^MIiElDg Proc. 

ICASSPC1987), J-H; Chen S A. Bersho 2j 'Real-Time Vector APC Speech Coding at 4800 bps with 
Adapt ive Postt i Itering 4 > S Proc. I CASSP 829-32 (Tokyo, Japan, 1986tf 4^), N.S. Jayant SI V, 
Ramamoorthy 2J 'Adapt ive Postf i Iter I ng ot Speech' (HI O X[k]\t\ 71XHEIOI SIQ. 

tt -tfAIOlM-JIdfe CIWB»a S«2| 2* HaiSS orU 0|^2| AiMSMSBB SXHtO, *t M^E 

n&wwt\ois"tt'iiE2\:m& mmumm^ celp psq (106) chi ei^rEioi tj-sa *» 21 mu2j 

AlM^aiSB *JStiCK • 8a'i0EKilHB& 3EH efWi ( I ), SEH 71121 (B), Ilxl EH3 (L), 
ma TIB! (b), SI . 5=St§ §E1 Tll^g (a, ... a„) 1 StJt^CF. 3EH (302) 2J mU2J ^JE1M 

(I) Oil CQ-Eh i!qH^Dl, 7112! (fi) (HI [Q-Er ^l^lolffl, 1E1 (306) ffi 5a°hM HEi (308) 
M 01 51 o fed ArSthQ.- KW SE1 (306) E|« 71121 (b) S Kjxl EHU (L) (HI EU-EI- fleiS 
^!B10fl ^S&Q. 5a?§ (308) lEi fli^B (a t ... a„) (HI CI>EF E\X\ S 

ei (306) oil 2jon aaa ijsoii ^sshm ^ma <ys *&>m »«AiaQ. 

IE Q15I M« (CELP) 3d 

oelp 2139 -ara.s."fl*a e-s iisah pxusi- eg iiszjsi 21^ ^i-oim si^t^fe aaca 

g IDEK1IE1BB ^§3r^ &?flM it^KIK ^.AflM2| KJ-EmiE^M HmmE Crg2J 

S»te-:931, S! 3 BJEIOIE1SB EIO|E|.IISBB »H3itfSr& E^IB 5£JtlO. 

E 4 ^ CELP 2!3Q (102) 2] B*EOIO. CELP 2!SQ (102) ^ 3E^ (302), 3E^ 7112)^ 
(304)> Elx| g&l (306); 3Ea&e SEK308), 2!±| Jig SE1 (410), LPC. SEi (412), 7rtt7| (414), a 

2i±tr¥ (416) t ititiQ. cELp'eiaa 002) b ^eiism s AiMiaisBs swei^ pai 

1 e« ^2 s(n)M «'4K+Q.- 2* AIMZEIiaOII CHera, CELP PJ 3d (102) = 3 A1«=aiSLH2J 
§S i!Si gSiSfe *!- A1IM2J DJEHilElgg ool^Q. 0\m E[E[U\EiMM %*Xtm\-0\ CB_P LI3QI 
(106) =S: "a*e&.. UH&.BOL CELP LISQ (IDS) 01 EemiEIBB Ar§oK31 i!2 

£ 41 S5SrS5. LPC Tll^BS HEMAI fl*«D'. S« MS s(n) 2J Z[ AIMH 

aaaB#H,-Lrc as^i (4i2) &9ti.«omAi.sna «bbm. bj^h lpc tii^bb 01 

LPC 7II4BB S;M5I'M .BE! (308) S aq^Lh 

□BILK illxl ID-EKIIE1B (b S!. L) §! 3E^ EFEH1IE1B (I S« 6) 2J 711^ SOiH HE0U1 ^™t[ 

oi, gst^cHi 2iths^j wHpiaeov 01 gfaoii co-ek se^ a nia E r EmiEig2i ^ 

§ :ffl El Ql 01 g (candidate) Stg g CELP 2! 3 Oil 21?[$IQ\ iJS: g th§t!D. 711^ 

(HI CH& S-51 tf«a M m 5^51 (414) 2| ^2 s (n) Sf HlilfiQ. 0IE1t[ 

Bl H101I 2|^B ^El^ £^>!2 r(n) B 5l^5h¥ (416) Oil JfflSSJIIr. Sl^th^ (416) ^ 3E 
m m ffla.HHH3IEIB2|'A|E LiE 5^gg flO|*Bl-2» ^2 r(n) B il^tl§r^ 2trg ^^tj-Q. 
01 DSkllEiB, Si LPC 4§£?| (412) M'S|«| «aa.SMBS HE1 Til^gg &£ZY?\ flfll SOTfiBUl 

E 4 (HI EAia; ^AlOIIOJAi^/ 3^ SS gli s(n) l °JA» (perceptual weighting) §E1 (410) 
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s imtwi. 01 ?yg& ^sie ?ya?\ (4i4) a a^£s mstiQ. ej^ ^sg 
si= i!S 3^f ?Ei-4gouia saw. predial otgsa. yg ds ^n>4=gon 

Sig OH, Q^Q °l*|g- 4= S!EL OlEitJ- 2!±i 7IS DRTO 32 HI 5.414,796 2, 

'Variable Rate Vocoder' 0)1 □ £rA1IS| ggEICH 2AEQL D. Sxfl LH§0| OPIIHI 8m S 2! 

5l4:tr¥ (416) 2 7Ha BTflS 3E^ S Elxl EfEIOIEIgg S^EiCr. 3», 3riil¥ (416) = 

eixi ErEraiEigg a*roa.. eixi 2^i§°khi, iEq§ o r J?52S ^Wo-wi stra (Q = o). a 

itr^ (416)' -HAL Elxl EJU ErEKHET (L) a E!x| ?«2! E1EI-0IE1 (b) Oil CHhJ" S£ 7h^ti &gOI III 
SI gE| (306) (HI &«M=!Ch gi£r¥ (416) PrSS a*M ggSh «g=! §3 AJ-OIOH Sxh r(n) 

g susrSfe l a b a gfgg mtio. 

i&, E|x| 1E|°J E| Xl EH n (L) S Elxl 3|I2! (b) § >?Sra. 3E§J 2^»g £A r £>- gA'ES 4=iS^ 
CK D. *HL 5|ifr¥ (416) = 3£M 2!^ I a 2E^ 7II2J (6) 2J &gg iiiStra-. 3£ 
*t 2!™— (1) 01 [t|-EK i!e!S SE^ (302) ES^E1°I gq ZJgg 7112' (Q) Oil 7112'^ 

(304) CHI A| £t+B[0\ u\n 1 El (306)011 A| A1©EI = g£3a Sfg© «S«tlD. 4|iS|-¥ (416) £ 5 
n r(n) g SlitrSfe ES§| £lSj± (I) a 3EM 7fl2! (Q) g d§!thEL 

a £!A|01IOBAI=, 2!*! 71-S 7fS 2i<*! gEL (410) Oil °lt> MS 5! Sieig BEH (308) Oil 

LHSS ^S 71^011 2J£MhS IS E^Ofl SJgSCL CHxHI £A|0||0«AI, ?IS 2!^! IJE1 (410) S 7\ 
t*?\ (414) ErgOll HHxJg * SICK 

CEIP 71^-CELP ?\m M3EI Ifl?! 

EfgEr 96 ggOIIAf^, S&EI£ iS J'JIv 'a^' SE^ a Elxl ErEIDIEIg, a 'a^' ^^nj-E 
SEi 71l4gg '«S*r= a^' CELP 53g 7rKI = gj^ ' EB3iOIEf mK Sft OIE1*l ^Sha 1 
2rg, 'SBf ' 3EM a Elxl: ErEK]IE|g. : a 'g^ ' ig^g ™E1 7H4gg iSsfe '»q ' CELP 555 

g ?m= 'mm' w^amtio. Q\zm &fm i\uz\ sitt ohseijiioi^s s« /j^gg 

$m 2! El a Oil ^d SSt : AliSIS 2!E1II|0|^«fe aoiEh 

E-5-E UUfSiet ^AlOHOII ID-E SIM iSSrS gS^xtEOiCh. SShS 3 ?H2J dtSttCI. 
M 1 E^I0||AIS> 502 OflAL ^ iS IB?!°J 5=2rM HEi Jfl^Mg CELP E9«£^E| S 
q Cap aa-A|?JL>. fll 2 BTlOOAl^ E^l 504 OflAI, §g ii||?iei Elxl S! 3E^ 

EhEWIEIgg CELP 55SaS^E1 CELP 35aES S&AlgiEK XII 3 BTIKHAI^, EIEI- 
DIEIgg g§4 CELP gf»fPI0« 2|S» S=A>art.CK. 

E6S yfgsitr ^AlOOOfl CCrS iill?! BSK7I (600) g ^S*CL ED?! SShPI (600) £ ii^i El- 
EmiEl ffl?r?l (620) a.0171 EJEH1IE1 e&7| (630) g 'iSECKtO. Ssoee E1EI-DI El ^E^l (620) 
= 52^1 gEI ?ll4=gg g^ CELP 53 2S B&AI31 g^ 5ap.H gEi 311 ^ig *»St!EL 

EI-EfOIEI SKI (620) ^ El SS.^1 (602), ErS IHIOli SE^I (604), 'S g 
El 311^ a»7|g'(610A. 610B, 610C) g StJtJCK 01^1 EIEKH E1 eSh^l (630) ^ Elxl S! 3 

E*f EhEmiEigg mm celp ssai3i mm eixi sj 3e^ Ei-sraiEigg 4sst.cf. opi 

EFEhOIEI SH.^1 (630) ^ (606) a 3^71 (searcher) (608) g 5ttt!Q. E 7, E 8, 

§5 9= U1gS|*e ^AJDIIpj.tthf SMStM HIEKllEj; «S?!2| gSfg ggofe gS^xtMOIEh. 

H«7i (6ioA).s,aBj es raagf *d^L>. &&?\ (6ioa) 21 a^ nasi s^^i g 
ei Tfl^gg a^ celp saEg^Ei sa suiaoii m'st! cap ssses bsaisd. celp 2 

SI EOS 3 aSH AfgEI^ 5^1 1E1 711 ^ga *g LIEhtfCK UHf^tj" 4' AIM 

(HIAI&, 3711 702 OflAL a ^ SSOfM gEi Tll^gg StAJ- 711* 55SES a&A|g!Q. HtAh 711^ 5 

5dsi si £Qi a^ iiefi gassaa aa EQ2LMasr7fl aoiejo-. oieis!- ess ^o-h 
a st« 7iasoraiAi s7asi£H 2ta. me, a^ cap sssoi hjaf 7114= *§°h gEi 

Tfl^gg Arg^CFS, 01 giESFD. 

B71I 704 OflAI, Eg ED 3 HI El (602) £ (610A) M^EI ^A r :71l4gg tfAf Tfl^ga 

si sag a^ celp 53ses^ei mm celp shes esshAigjci-. sg eci sehei (602) ~ 21 

ElgeflOlEi (612) a EIIAIOflOIEI (614) g EtJtJ-CI-. EJ-711 802 OflAL S^l CELP55!)a Sg 3i07[ 

mm celp ssda sg -sqmq y§ on,. 2'eimchoiei (612) ^ Tii^gg issi^ 2'Eigaioid 
i^atu, a jafAindioiAi&*. 7ii4=gg 0 em ^sskil e+tii 804 oiial a^ CELP 
E2ia si za% mm cap -ssasi sg saMD sg iu, mAionoiEi (6i4) sTii^ga &± 
ai?i= cuoiofloid ws.'-g ^tro-; a gAionoiiAi^, ggat.i- Tii^gg e^si 0 es nttotmh 
oraf'-aHsaoia s aAiMqid ssrs s*ii 7iggotoiAi sxieioi sich. ta^ &h E0112! s 

gOflAI, DE Uliflw ZteSKfl, SAr§> d^g ttEh gS, a^ a g^ CELP 5S2| Sg 

EQ7r: ggSlErS, Sg ECU gjUliS ggES>CK 

(610B) fe SS-EQ ?! bH El (602) S^EI EQ BEi Tfl^gg 4=i!*Hl, 3 711 

4>mm &tt 7114= 53ES¥E1 E r a MOli ^tHUOfl SjS*r CELP 55SES HSAI'aD". CELP 53 

a Era Hfloi^= 53 ti-s ErErOiaga Mmm mm, ^, saersti^ ErEraiaga £§■ e«Eia 

4g LrEr2!D. br&S|t} i!A|0f0|AIS, ET7H' 706 OKA), «|A1 Tll^gg S^ig & (LSP) 53ES 
m?»Aiaa. OlElth gSrS 4tlor^ WSS .S*II 7I#«0KHIA|' 3XIEIOI SiEL 

EFa HflOli atHEl (604) ^ eSr7| (610B) S^EI LSP Tfl^gg 4d5 r H, E+Tfl 708 01 A) . D. LSP 7114 

ga E r a wioiig aq celp 53a Eta wioi^s^Ei g^ cap 53a E r a unoi^s =auia*!-EL 

El-a UflOli atfEl (604) £ 2!E1gEflO|Ei (622) S OlAIDflOiEi (624) g 5tJt!-P-. B7|| 902 OflAL 

a§i celp 53a Era iHioi^h g^ cap 53a Era unoi^aEr y-s ub is aiii □ ^711 

A r mtr Oil), 2!E-|gcflO|E1 (622) ^ 45gga 4=S §7 r A|?|^ ElEigaiOld §^g U^EL EhTtl 
904 01AI, tim CaP 53a El-S MOI^r mm CELP 53a Era HflOl^aEr feg HI) (3L i& Ajgg 
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g Q SK)| MBit M). MAIMOIP (624) = ggg3-£g 3±A|5|^ aiAIIHIOId g5|-g tStlP-. 

oi2i«j- eipgaioid a aiAimioid s^i sm 7iggowiAi sxieioi siq. is, celp sesu 

°l PS M0l>:7h ge* CELP 3E2S2I E1S miOI±2f S^SOS, EHJ W0|£ aWDS gg£&m. 
S&7I (610C) Era H|0|£ 3PP (604) a." El Era HOI^ SSI! 5=°H IP 71I4=gg 4>dSKt2, 

&n 710 Mai. □ n^mrn lsp jessss^ei celp e°ss£ ss-aieid. eg. gei celp 5 

3S0I LSP 555 ue) 7114= IS A^SJOS. 01 BS*£ lifiSICK 2, e AH17| (611) £ 

71 (61 OC) s^P g^M Tfl^gg ^dSffi, 3711 712 MAI, H g^l 5=°H HP Tfl^gg 2? 

AUrt-Ch 

gS*l. H 2 B-7«MA|=. 9)1 504 MAI, g« M?i°J fflfl 5! 2E§? IDPOIPg ( 01^1 ' EfPOIP 

ekhe t» g cap sH-as^p- gei CB.P isa°s bsaisp. e 10 s g «-«oj ui-^sitj- 

gAIMM D>ff 0171 BEiaiP. ea-71 (630) 2| §5|-g LhEH-H= ga.°ftMOIEK 

e 6 g gssra. g« tf«7i care) s ^ naei ei*i a ireraipgg ^dtup. 

3711 1002 MAI. £hS7l (606) =. 52°H EI-EKHP BS7I (620) M °i*H ST4S@ g<M iaoj-E 
gEI 7fl4sg. 3! 613 3EM S! E|*| 0171 ElEILIIPgg AlgSHS. 'E13J! E[H 81= IS 

g«A|g!P. 3 *, 9711 1004 MA|. 3*471 (608) £g£J- UKI- STOI, CELP PBP (106) (HI 3 

ti Mmz\^ 22h sAm 3^ Atgsra. g^ se^ sj eisi meraipgg 3=p. n w, 

3*171 (608) 'fc gP3 EEWIEIgg 3B8tt.tCfc 

e h # e ug°i uracil- ^AiwM.me a*?7i (6O8) 21 m^m lieilh^ ge.°7teoip. oip 

tt a*?MA|=. B71I 1104 MAI. 3±!7I (608) ^ 3a°fi EKKIlEi B&7I (620) M EIM g^! 

ssoi-e n^m.'mu &&?\ (606) m 2i«i-araa..EB! ds. s iupc-hoim n eisi ni-EimiEi 

gg AfgtWH. 2JPQI0IM d£g BgAlglO. 97|| 1106 MAI, 3^71 (608) £ EH' 2P 
M 01 M i!S§ UISSHB. SW dSg 'ggAISP. &7JI 1108 MAI. 3*571 (608) £ fflPOIOlM 3 

e=m m mn wdamwmMSM* s.n dst si^t^p. aw dsg sUshSh^ m*i s an 

^ o^hOIEISl £«9 «q.0|7| EEfPIEISAI d^tCK PI 2hSll 6Mls| SS£hP. 

E 12 S 0171 EJEMP ^Sh7| (630) g ^Aflol LiEKJtP-. 4t&& &0|. 0171 EfEIOIEI &&?\ 
(630) gS &S7I (606) a S*?7| (608) g SStfO. £ 12 g SSSh3, §-S S-S7I (606) 
& (302A). 7H2JV (304A). EIS HEI (306A) g SagJ-M BE1 (308A) g Satj-Q. P3P 

(106) M: CRM SgtrUBK'irOI. .MS t. , 'S7| (606) ^ OI7I ElEKllEIg S! gE1 TH^SWI 71 

i^j- i!Sg SrSAIgJPi ^?asj^^ ^gUhS, §g &S7I (606) & gjq 0|7| ElEI-OIEIg S! 
gq Sag^M §E1 71I4SS AI-gSHS El^2 ijH s,(n) g I^AI&P. gjq 2E^ Sjej^: (I.) M 
2E^ (302A) M a^slOI *|Er|g gr«A|gJP. . ?iie!¥ (304A) ^, gj^ 2E^ 7fl°] EhEI-OI 

El 6, g A^goKH, 01 ffi|E1g ^HtlBt!Q. E|X| gp (306A) ^. ^WSai! 2E^ *>P 

3! Elxl 7112! S EIXI EHU EfSmiEig (b, S! L t ) g AhSSKfl. E|xl iJsg iraAJSUP. 5 = 
EfM get (308A) □ EIXl S Saoj-E EhEPEI S&7I (620) M ^|5« §^ SIEfl 

mSIOIH 71 4= g (8o, ... eon) g AlgSfOI Eh3S s T (n) g ^M?}Q. W <3> g^ 0171 El-El- 
□IPgSI.Pa M0|^71 AIS Pg * SiXIEf, 0171 SSEt Era WIOI^ ^AIMtHI CO- 

Eh 8000 7H2| 0171 4Sgg) 0|QK IQEfAl, 0171 EFP0|E1g°J Era UIIOI^ SEJgEIOIflS 01 
2hS MAI 2101 Eh 

3^171 (608) ^ M 2 MS &-S7I, 7^7| (1202) S! (1216) g StftlEh M 2 

7|£ 2E^ (302B), .3112]^ (304B), El SI g El (306B) m I^Si IP (308B) 1 5**CI. EI3 

P (106) M CUM Utif'BOh SI 2 SS ^71=. 0171 ElEKHPg S S§&1 gEI TI4=gM 

7i£*j- m& n&m -sriwaov. 

^x-osiss gsera. -gg'ttg^i' (606) fe. acicnoiM 0171 E^E^□lpg. s aaag : nEHiiEi esh7i 

(620) M HIM S^a g^ SSE^ggEI ^4sgg AFSShOI. 9 □ El DIM i!2 s.(n) g'WgAIBQ-. 
711^ (guess) JE^ 2!S|— (U) § (302B) M eW*HJf ^Pg WMAJL'Q. 711 2J¥ 

(304B) gj^ 3EW 711°! E^E^0IP & g AfgolOI. 01 2E^ S!|Pg ^HttaeD. Elxl gp 
(306B) >:5||gHa 3E^ ffl|E1. EISI 7||°J S E|*| 2H3 EfEmiPg (tn §! L.) g AJgSKM. 
E|*| g^AlgiP. S2°H gP (308B) ^, 0| EISI dS S! g^ 5I5.H gP 711 4 g 

(ao, ... ao„) g Mmm, 7SA dS *(n) g lTgA|HQ.' 

3AI|7|: (608) S SPQI0IM dSS^ EBS i!Sg dlia§l-P 2» dS r(n) g ^AI&Q. bH,^*]- 
£AJMMAJ=. EBS dS s,(n) g 7^d7l (1202) °l 7hd (sum) S^M S^SKQ, 711 ^ dS s.(n) g 
7hd7IHI 3d (difference) a^M agCO.- 7^71 (1202) 2| dS r(n) OIP. 

01 2».if2 r(n) § gia? (1216) M MStiO. Ol SiSI^ (1216) = 3E^ S Elxl KhBhDI 
E1g°| A|S PB i&g d^SI-H. CELP 3P (102) E| m±m%- (416) M PM fe'gtf Hi-ai- &g 
«S 2*h dSl SiSISrc it^g SStfP. 01 2^£^P 2^ s m5: | E|-E|-0|Eigg 

SfWSlSHl. IH3i aS7| (600) £| 3iSi ErEWIP 'ffl»?IM S|4| ^4SPS ^7^3= SMdje gy 
7fl4=s5Hr)JI| AFgShOl, ge? CELP 55SHJ g«2J SfflSlg ^AiaP. 

B^Sjt!- gAIMgSI SSS &a7*?r g ISi gJk|*h&|] SSSEK SBW7I- 01 ^AIODS 

g SPISh71 4 s 2iP= 2101 gg^^g Amtm S-2A1E B ^SSI ^SJ-^°J SEIg 

C>g gAIMM §§a 4= S1EK DHrAi. B »S» OPIM UEHfl ^AIMgM S^SSfe 3101 OHJH 

oi7iM 7HAia sip S'dwwm ^ssfe 7h&aa m^skmo^ tfp. 
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(ST) M># 

M=f& l. I«aS 5HJ2I 32 0171 dt» 011^ (CELP) S°i!2£¥a OB CELP 
SShA|7|£ 3*1 £A|, 

&q celp sae §4 miaou ramsfe sq 5§i§ na th^ss, sq celp ssass g& 

SKM.Sq SSDhg IB aSAI?l£ BJEhDIEl a 

471 &q CELP 538m 7h73H 471 g4 laNI CHSfffe'Bq m*l a 1EM EfcffiiagS, 471 Sq 

celp assies- BawMi-aoi ma a se^ eieioieimm 434Ai?iir 0171 aeraia esKus szttt 
s as as£s-«Ks-sm. 

S^tf 2. A 1 SHW 210IAI, 
^I'SSBB- oaCNEI;.e!S7l& 

47| Siq TII^SSI SI. 2Q1 El^ CELP 5233 2S 213 S^H 49 1 ^q CELP 

471 &4:£S&B.'flE1 ^goj EHJ WIOUS 471 Hq CEP 5S3°I EIS tHIOI^S^EI 471 §3 

cap sea °i Era wioiis awaate'ss wo\± suias s«s>& as i§°£ 5fe s«. 

3?9i 3. HI 2*KHI 2ACHAI, 

47! opi ireraia gs7ife, 

471 sq mxi a 32*1 nreraias, a 471 gq smbmsei n^mm Mmm eks dag erg 
ai?i^ 6.^71; a 

471 Era as a 47i gq s=5m ga m^ss ai^ska 4-71 gq 2em a mxi Eisraiats 

3*|ofe 24!|7IS StfSfe ag Sfe 3*1. 

g^tf 4. HI 3*H»1 2KHAI, 
471 S4!|7|^ 

oi7i ©sraias a 47i gq sg&g sEt th^ss Mgsra tii^ ass ir«Ai?i= *^si g 

4 If 471; : 

471 Til ^ da a 47i Era dsoo 7iish 'a» dss irtfAi^ie shkjiu; a 

471 n± 0171 dSS H2FAI3J 471 9.%\ d£g .SliSFSfe £|ibtf¥S Sttf^ as ^S££ 

3*1. 

S^5. fe;3'Vtil.S(tiJ'Ar. 

471 21 20 ^wa=, 

471 s4 ^4710)1 eiSi A|goK?l d<Hl 471 gjq IgyE ga ! M4=SS HI 3 CELP £2S £g B&AIS 
HI 3 3U4SS M&A\?m ' «H 31 4» V H»7» □ 5S»hS as H3££ Sh= 3*1. 

HI 5 *KHI 2J0IAI, 

471 hi 20 ama=. 

471 a q CELP 525 SI Sa 207K471 gq CELP 23B2| 21 £QaD feTS OH; 471 HI 3 ?1I4=SS 

ejEisaipmsK* 2a §§a si^ss a4Ai?i& eiEraaoiEt; a 

471 Sjq CEP 55S°I 21 SO 71 471 gq CELP 3SBSJ 21 20fia £S QH, 471 HI 3 Tfl^SS 

aiAimioiiora 471 aa ssa ?i^ss 4S4ai7is tuAimioias a susi-= as m= s 
*i. 

g?S 7. HI 3 SOU 210) Al. 

471 aq 32^ ffl-EIDiaSS A^ShOI a£q:-tqafi ^4SI& 32^; 

47i ejq mn iFEfDias a 47| 32 ^ «ias Aigsra mxi dss ^«ai?i= seu a 

471 gq SE1 TJ^S S 471 El*l dHl AlgSW 471 E^ dSS ^«A|7|^ 52°Ji 

SEIS as 19£2 3^ §*|. 

§^?tr 8. HI 7 tKHI SiOIAI, 

47i Tii ± 0)71 HjEHJiass Tii^ iDxi ga nfsmias a n± 32^ ff^E^Dlass mfiux, 

471 M4 tJ-47l=. 

47i 7ii^ 32^ roaoiass ..a»»k» 32^ ^as *s4oi^ ^7^ 32^; 
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#31 71 ± 1*1 §E1 EElOIEIg a #31 $3^ B|Eii AtSftK* ^3h£J El XI dSf §r«A|3|£ 

EIXI 1E1; 3 

#31 mm 5 = 5m § Ei ?)|^g a; aj9| ~^oj E | X) ^Hg AtSftKfl #31 7\\± iJ2§ W4SAI?I = 3 
=EM lEiM 5*»«hS 23g sgos Sfe SSI. 

3^**9. HI 2 WW 2UMAI. 

#31 Era woi± ahHEiwi °ish xmzm mm, #31 &m s=em sei Tii^eg hi 4 celp 5532s 

SSAI?!^ SI 1 1E1 711* B»3|g Q 5S©fe 28 iS£S ofe 5X1. 

gq?tf 10. HI 2 WW SUMAC 

#31 Era HflOl^: SUIEiS|:«qa.tt'7i Hi 4. CELP SSB^S^EI #31 mm CELP 553 2S B*hA|?|^ HI 
2 1E1 784= S»213|g Q 5tfSfe 2lg i9££ SF= #xl. 

11, HI 5 WW 2101 A|. 

#31 HI 3 CELP 533£ 711* CELP 5532! 38 iS££ Sfe Sxl. 

S^S 12- HI 9 WW 2UHAI, 

#31 HI 4 CELP 5538 &A> 7I|* CELP 5St!°! 2i 1925 Sfe #x|, 

13. a#S! g# n.3l»'?HJS| CELP .5S82S¥E1 QB CELP 52J©£ £&A|3|£ ga££A|, 

(a) g# M?iOil fflg*fe 61^ 5M9M 1EI 71l*gg CELP SSCHS^EI gs? CELP 5532S g 
SCKW mm SiSfi 1E1 Tfl^sl £8S API = 9711; S 

(b) #31 M^(HI CHSSfe Sq E|Xl a EI&DIEIgg #31 CELP 52flH£^E1 mm 
Cap SSdSS.&SttfOI-gej Elxl a IhEKJIEfgg «#A|3|= 9711 g StSt[= 3§ 19£S 

14. HI 13 WW 2iOJA|, 
#31 9-Tfl (a) ~. 

(i) #3i a^ jsEn §ei 7ii*ga en sag #3i a^ celp 553a as sc-is^ei #31 mm 

CELP 5532) 39 £OS 3fcHSS^ 9711; a 

(ii ) #31 Sq 5S9M WE\ 71I4=SS| E>9 WlOlig #31 gjq CELP 55321 EHJ HO|±S**E1 #31 
mm CELP 5539 EhS -HlOfeS ^BlilSKr 971lg 5*m= 2g sgogj^ gg. 

§n»W 15. HI 14 WW SiLHAf. 

#31 E^l (b) fe. 

#3i aq celp 553 a #3i a q eixi a se^ eeioiei, a #31 gq 5M9M jj^gg Ai-gsioi 
§si t^ssioi Era aag -»««5iis 97ii; a 

#31 Era a #31 gej saghe § E1 tii^ms ausfoi #3i mm Eixi a ie^ i&eraiEiss 

3i!|5te 5*f§fe- 516 IS£S tm W£. 

16. HI I4 WHI -SMMAI. 
#3| EI-7II (I) 



#31 aq 5HBM §E1 Tfl^eg #31 aq CB.P 553SS^E1 HI 3 CELP 5532S B»A|3| HI 3 ?1l^ 
g* 4S«A|?I= 3311; a 

#31 HI 3 7ll*Sa 31 2.Z\m #31 a^ CELP 553£S^E1 #31 CELP 553 2:£ S&AI3 2Q 
SS£! Tll^gg A JSAI3|S BTflM 5tfSfe i9£g Sfe ^S . 

g^S 17. HI 16 WHI SiCHA^, 

#31 BTII (ii ) j=, 

#31 2D S'S'S 71l4=gS Jffl 4 55S23 g&A|5>| HI 4 Tfl^SS 4S«A|?I= 9711; 

hi 4 Ta^gsi E>a wioi^g #3i aq celp 553a Eha wioi^s^ei #31 mm celp 55321 Ef 
a mioi^s atHHSKN Era wioii sss Tii^gg 4ssai?i^ ws 

#31 EI-9 JHIOI^i §§S Tll^gg #31 HI 4 5532S¥E1 #31 #q CELP 55S2S S&AIS #31 mm 
5MEhM §E1 31l4=g# 4S2AI9I& &7flg 5*fSfe 3!# iS£g Sfe 

gi?S IB. HI 15 SHHI 24LHAI, 

#31 ia^Sfe 971^; 

»iiE^ a in si EismiEiM, a #3i sq 3a^§g ttmm n± a±m ©sai?i^ btii; 

#3| 711 a a #31 Era dSOII TlStt dSg S4JA|5|S 9711; a 

#31 7ii-a=#'a eixi EFEraiagg athAis #31 a^iisg a^shsfe btiis 5*^k=: ag 1 

.16-8 



^2001-0102004 



271 B2I (i) 

271 CELP S282T27I aM S q CE LP 52 joj 5H ^QSQ IB, 271 SI 3 

H*««.e!H»'aoia«oi 271 *a §§s «2ai?i^ sa; a 

271 EJq CELP 53d2J 271 2U £OP|- 271 CELP SSd^J 271 SI SC-jSCI- 118, 271 M 3 

Jtl^Mg aAHWOISSKM 271 2.Q SSS £32A|7|^ Bflg □ 5tm^ ^92^ 3fe 
SB. 

gqt» 2p. « ISftHHI SOW, 

271 -n 3 CELP 33BS STAh 7114 s CELP SSBS 5§£S tfe 
«W 21. flj 1?ttt)| 

271 SI 4 d^^B § CELP 3582! 2Uft"«g-£S Sfe IfS, 



fell 

in 



Iffl 



it 
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CELP SSUaS^Ei HI** ceu> 



I 



n&mm stm s>mm mm cap 



7&2 



704 



cap msess tBflNkieiO 



i 



cap ssi! aei mioi^s^a swr 



I 



ss lsp :»*£5«ei. mm celp 
mm n+mm ■:*«Aiaa-: 



i 



7G6 



70S 



710 



ri2 



SB'- COP MS82I fil St-Ph ge 

sLssfii as SETSG »8 ra 3M 
ejaeaioiasa 


CELP 


•• : ' ■ ■ • " • ... . : . ■ ' 




as celp sseai aa sem 
#■! celp asgsi acnecf k§ 0 



803 
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